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(57) Abstract: 



PURPOSE: To detect the target 
nucleic acid while suppressing non- 
specific reaction by preparing a probe 
cyclizing in the presence of the target 
nucleic acid, hybridizing the probe to 
the target nucleic acid in a specimen, 
using the cyclized material as a 
template and determining the amount 
of the single-stranded nucleic acid 
having a primer sequence 
complementary to the template. 

CONSTITUTION: A straight-chain 
probe nucleotide B having a sequence 
designed to cause the cyclization as a 
result of the presence of the target 
nucleic acid sequence A in a 
specimen is hybridized to the target 
nucleic acid sequence A by using a 
primer nucleotide C having a 
sequence at least partly 
complementary to the straight-chain 
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probe nucleotide B. The straight- 
chain probe nucleotide B is cyclized 
by this process. The produced cyclic 
probe nucleotide B' is used as a 
template and a single-stranded 
nucleic acid having a sequence 
consisting of repetition of sequences 
complementary to the template is 
produced by utilizing the primer 
nucleotide C. The target nucleic acid 
sequence A in the specimen can be 
detected by the produced single- 
stranded nucleic acid. 
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1 

[M$3ii] &mm*<Dmm&msim (a> ©#« 
onskth xawMb-r * <t 3 estn-s n^e j»«rr * 

MMfc7D-:?JHrU*yF (B) t. 4>fc<it>;i© 
B««^n-yjtjru*?H (B) £8#g|lcttftttft: 
E5'J$:^rT-5^7'fV-5C5'^9 1 H (C) SfflUT, 
g!M&KE*iJ (A) KB«tt^n-yjijrP*?-H 

(B) ft/W^U^-fX**. fi»ttXn-yjt^^ 
*F (B) fcWRfcL. *«Lfci8«Xn-y3tdri/* 
?H (B* ) **Sfcl,T. fy-ll-XitVttY 

(C) SfiJJBU »£i«M«fcE?fl©»')gl<;fcEJ!J 

»rr settle, mtmt+ammmt&i <a> 
**m-r« c is#®t-r*ts«&KEJfl©&fam 

[W«92] ttttm+OfttttMKEH (A) ©G3E 

MMfc/n-:7*jrU**l« (B) t, 4>fc<£fe&it 
attXn-^^W^H (B) £&#6<Jl::ffl*fWfcE 

SEcojgf^ (a) ~ (f) ftff3Ci*1M»tr*«»« 

ft* (a) ^BMMtrn-yafijrU^H (B) t 

mttwmmw (a) toA-fX»;yH*»*a«*. 

ftf* (b) : 7 , 7-fT-3<i'l/tf h' (C) £8fP 
(a) T&SLfc/\-f:/»Jy FcXn-^Sj'l'^F 
(B) t7--;ua-&^. 
»f£ (O (b) T?4j8Lfc7=-**fCDlSai 

tt^D-ysiH^^F (B) ©5' 5fc}g£3' 

a^a-arx, shk^i^^f <b' ) ttz>. 
(o T?4jsb&«*>fd'i'*?i« (b* ) zmmt 

X?-fV-3C^W*yP (O £*JfflbT#KE?iJ£ii 

JgfP (e) :<B»fcJ:D. ttfP (d) T££lsfcJMM 
■EllftAVaT. 8# (a) - (d) «^ft<it>lH 

JSfP (f) :ftft! (a) ~ (e) *«T. ft**tlfc* 

WHenettm-rs. 

[MOIS] tttttttt+OBHttKEH (A) ©#tt 
©«££ t LTmVti£?2>& 3 fcRtf-Sn&EMStfT* 

esMKXn-yj^i'^F (b) t. 'j>*<t'bKa 

tm7n-7%{;v*?Y (B) ta^WlcfflJIMfcE 
5U**T*X?-f"T-Ji^k*?H (C) *J1V»T, T 
EO&fP (a) - (f) Sff3CiS4fai:-r5S6<jet 

Bit (a) : iEifigttXD-^^V^H (B) t 
(C) fc©/W^UyH*»J* 

aits. 



(2) #$¥4-3 04 9 0 0 

2 

ftf? (b) : fc#tttt«f ©SWStKEJfJ (A) fctSft 
(a) ■P4jSUfcA-f^U S rF*«)XD-^jrW*? 
F (B) £7=-****. 

itfC (O (b) -Cfe*l/fc7=-^*+©B« 

ttXn-Xs^U*?? (B) ©5' *>St3' 
Siga-frT. SMfcS^U^F (B* ) fcTS. 

»fMd> : m&antz^sxi? u*?pemET. & 

(c) T£/£Lfc?itt2*U*?F (B* ) *^S<h 

iff (C) £ffJffltTt*ISE*J£ii 

RfP (e) :4«fcJ:0. »{* (d) T£fi&UfcifiB8 
£E?JSfflV>T, (a) ~ (d) £il>& < t fc 1 0 

(f) :JS# (a) ~ (e) *«T. £f£anfc« 
KE?«©g»S£aiJrr* C t K J: 0tt#K»* ©&tt 

mmbm] ttfnffi*©ggHfc»eai (a) ©#« 

©*£* t J: 3 CKtfSftfcfiJ!**-*-* 

^0 jtSttXn-^^W^F (B) t. 4>fc<£t>c:© 
SSMKXn-^S^W^F (B) tg&^WiClSMWft 
EWSWr-S^-fT-^^l/^F (C) £fflwr> 
TE©&# (a) ~ (e) tfx5Ct*Wltr*«W 
**&E?iJ©&ai£*£. 

gff (a) :±BiI«^a-^jijrl/tfH (B) . 
gM&&E*iJ (A) fc.ktf:/3-f v-3ijrU*^H 

(C) i»/W^JyH«»SS*5. 
«MP (b) :$f£ (a) rfe«tfc/WXUy Ff ©B 
fiMRXn-y^^^^F (B) ©5' smB&s' *JS 
3» £iiiea-&, m«?^v*?F (b- > ttz. 
*fp (c) iwaanfctyjtjrusryFwSFeET. » 

(c) T^SEbfclg^^U^F (B' ) SWSIt 

^3-fv-^^V-^F (C) SfiJfflUTSKE^li 

IMP (d) :*RfcJ:D. ftff (c) TiALftilitlt 
»E5U*fflv»T, JAfts (a) - (c) *4>tt< & <b 1 B 

JSfP (e) :ftfp (a) ~ (d) SST. 4fSatxfcS 
40 KE^J©SiSaS®l)£-rscttcJ;i3«|{it««^©gW 

C»*«53 ttfltttt* ©«W«»E5iJ (A) ©#ffi 
©ig* t UT»*fl:r* J: 3 K«»Sn&EJ«*1rt-ft 
*«*^D-^5iirl/^F (B) t. '>ft<tfeKE 
«*^n-y>tjrV*^H (B) taStfWtCffiiftttfcE 
JHftltra^-fV-s^l/^F (C) SrfflV^T. T 
E©J8fP (a) ~ (f) S:fr3^i:S!t$atr?.S6<)« 

®ft (a) :±E*«ttXn-^5t^U*?F (B) . 
50 tmmmKM (A) &OA^^UyH«»JAS««. 
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(3) 

3 

Witt (b) :»ttt (a) -e4jSU&A-f7'Jy F«P©R 
SbfeemttTn-^jt^^F (B) ©5' 
3' ***»M3& SStt^l^^F (B ' ) t-r 
•5. 

Witt (c) : k*?F (C) 

(b) T£jSLfcStt:/n-:7S£U:ty F (B' ) t 

Witt (d) rgSSSSft&^/S^^FW^ST. ft 
(b) TS-JSbfcSSttS^^F (B* ) SSSMt 
b. AU#-i?eS«&S#T-5«Ktf'J;*7-- tf*3<fcr/ 10 
T^V-^P^F (C) *fiJfflbTt&EKE?"J£ii 

8ft (e) n&WCJD. Witt (d) "caujEbfciWBt* 
KE^Jfcffl^T. 8ft (a) ~ (d) th IS 

&ft (f) :$ft (a) ~ (e) fcBT. £{£$nfc& 
KB*fl©Sll8g£3ffi£T3 C ttcfc 0&#i*B*©f5W 

[it^6] &^&+©g6<J&6&E?i] (A) ©?FS 

SmWo-VxirU*?-* (B) <h, 'J>fc<£t>BEil 
t&Wn-y*?l't?V (B) £«fl-WC«llttt&E 
^^TS^^-f T-JJ^W^H (C) SrfflV^T. T 

B©8ft (a) ~ (g) %fi? ztzK&tTzmm 

Witt (a) :±BB«*^D-yjt^l/^K (B) fc 
S6«JSKE^J (A) £©A-f7'J>.y F£Jgf££-B--5,, 
$ft (b) :^7'f?-5(i'!/*f H (C) £ftft 
(a) T^lSbfcA^y yF*©^-:/^^? 
F (B) t7--;k$-B-5. 50 
»ft (c) : &ft (b) T£f£bfc7x-.»l4&*©it$ 
tt^a-^S^l/^F (B) ©5' jRjSt3' 5fcJ8£ 

aaas*T8i*:**v:r^F (b' ) k-t*. &ft 

(d) : &ft (c) T±^LfcS«?^ W^-^ F 

(b* ) eiig&u -Mj *—e«gttft«r«t«# 

8ft (e) :<B*fcJ:D. 8ft (d) T£j*l&iMHft 
&E*J*;B^T8ft (a) ~ (d) £4>fc< ifc 1 08 
Oigf. 40 
8ft (f) :8ft (a) ~ (e) ££T, ±j£Snfc« 
&E*Ji£83nfc«&:7n-:?£©A'f 7>J 5/ FSJB 

8ft (g) : /W ^'Jy F£J§*j£bfcmtSK:7n-7~ 
©8&ffi£8!lsrr*;ii:«C<fc ?>«Wtti»W©«tt8SSE 

[SMfcS7] ^{tta^fCDgMSKE^J (A) ©#« 

MU£/D-7*4rls:r?l* (B) t. 
m.ztn-7?.i;V*3-* (B) tSB^WJcfflMWftE 50 



#BI¥4-3 0490 0 

5'J«:^-rS^7'f7-5?i'U^F (C) ftfljUT. T 
E©8ft (a) ~ (g) SfT5^i*»at1-SSW«t 
ttE*l0ttttl£&. 

8ft (a) :±B*««^D-^3t^l/*^H (B) t 
T^-fv-SJU/tf^F (C) t©/Wy»Jy FfcJBfiS 

8ft (b) : tt#ttft+ ©gW«SE?0 (A) £. 8ft 
(a) Tt^Lfc;wyjy H+cyo-^jt^l/tf 
F (B) £7--)V2iiZ. 

8ft (c) :8ft (b) ■C4*U&7=-*«*011« 
Wu-?X9\'*?Y (B) ©5' *Bi3' *SS£ 

a»a*r. sstt^M-^F (b* ) t-rs. 

Bft (d) : 8ft (c) T£.fcLtzmtf.Z>7 b^F 

(b' ) zmmtb. ^ot>— K«sHt**-r*ttB# 

'J* 7— K4l.fctf:75-fV-5t* b^F (C) SrfUffl 
UTtHHBJiSiWBS-li:*. 

8ft (e) :&Sfc«fc9, 8ft (d) T£f£bfcl§1@& 
WE50*«^T. 8ft (a) ~ (d) £4>&< tfe 1 B 

ftDjg-r. 

Witt (f) :8ft (a) ~ (e) £gT, £j£3n;fc& 
ftff ( g) : A-f 7 U y F LTzWmm.^u -7 

m*w8] &Ktm*<D&mm&*i (a> ©#«e 
mmvt7o-?x?u*?\* (b> t. ^ft<tt>K» 

««yn-^3ljrUaJ^H (B) t^mz^m^fSM 
5iJS#-r-57 , 7-fv-p?^^5 1 F (C) SfflUT, T 
B©8f£ (a) ~ (f) Zft?Z\tZ®®tTZ>&&& 
KE^J©^ffi^fc 

ftfp (a) ^EBBtt^n-^jc^W^I* (B) . 
SWSSE^J (A) fei^^^-fv-^^V^-^F 

(C) tOA-f^Uy F£^fi6a-a--5. 
ftfP (b) :«fp (a) T^rtUfcA-f^Uy F*©it 
Btt^D-^^W^F (B) ©5' 3MI&3' 

*a^s-tt, stt^f u*?h (b' ) t-rs. 

Jiff (O -.Witt (b) T4«bfcS«?^l^^F 

(B* ) tuffltu a'j*- e^gtts^-rssK^ 

bTgEBIEJiJ*JiilS-&5. 

ftf^ (d) r^SlCit). ftfp (c) T^SbfcJi4@S 
&E*J£fflV>T. Bff (a) ~ (c) *'>fc<i*>l@ 

ftf^ (e) (a) - (d) ifiKStlfcS 

•EWfc«B*nfc*B7n-:/i:©A-f 7»J y FSjg 

fgf^ ( f ) : A-f^U -y Y*W&L1tWms.W.7a-7 
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5 

m*m) &fmn*<Dmm.®mm <a> ©#a 

MI«^a-y3t^u*?H (B) t, 'J>te< th&iM. 
Wtfu-tzZV*** (B) ig&#«tcfflaWfcE 
59&*f'6^7'fV-5t5'U^H (C) ftJflV»T. T 
E©aft (a) ~ (g) fcfrSCiftWSfcTaWH* 
»EJJ©*WJ*tt. 

aft (a) :±IBifi«#?CJ-7*?l^^F (B) . 
g«#&E?iJ (A) fcOA-frfUyPttttSttS. 
aft (b) :aft(a) -C£ALfc/vf7UyP>t>ON 
gUfclittyD-^^WH (B) ©5" 

3' *sgsa^$-&. hm***v*^f (b* ) 

&ft (c) : ^^v-** U*?F (C) £&ft 
(b) T^lffibfcStt^D-^i/V^H (B* ) t 

aft (d) (c) T4)SLfcS*;5!i'UtfF 

(B' ) **afcU ^'J*— K«Sttft«rr*««# 

aft (e) :&m\Z£Q, aft (d) TaySLfciMMft 
BffiMftfliHT. aft (a) ~ (d) *^a<tt,10 

host. 

Sft (f) :Sft (a) ~ (e) £&T. feSSttfct* 
BEWiSBSn&IW^D-^tOA-f y»J y F£« 

Sft (g) : A-fT/U y F*»rtUfcmtt»^n-y 
©WMSWrTSHitJ: D&ftK***©t?tt&8SE 

[mm io] ttfl^^ogatmsn (a) ©# 

*««*^n-^ifU*?F (B) . KfiJittyn- 
7*0H*-^P (B) ta8»»{Cffi*tW/a:E5B<£^~r* 

* F ££trg«&KE JUfcttJ JBK** y h . 

mi i] &ftts.m$oigm&&GiFi <a> ©# 

aEStt^n-^jt^U^F (B) . 
^fl/*fH (B) tffl»WfcftitWJS:E?i|*^rr-5 
^7-fT-?^P^F (C) , aasm &K#'J;* 
5— K. 3?^l/*?FH'J>K. SitfSiasnfc&K 
7n-7££tme^KE*Jfc£iJfflli8S*-;/ F. 

[00 0 1] 

IC. ttSE*l#tK*l4>ttS«. *©»»K1WEr**C 



(4) &SW4-3049 0 0 

•5. 
[0 0 02] 

tf&k&ffl Eft. /W^'J^-tf— >3>K«k*88S 

©t&ffl#EJr?<&-5. ■?•©£*. yn-^ffiy^fA 
©&g£fl±$it--5;fc&©3i;W£<7iSnTV>-S (WO 
87/03622*^) . Sit. ^S^lJiW^gt LT, BWt 

(#BBB361-274697 : &T TPCRj tlTrciiA* 

a? V>5 (TO89/12696, 1$BS!¥2-2934^&?8£ £) . LA> 

u c:©^j*TtiDNA'j^— tA^^sase-r-s 

KJS (blunt end ligation) \z£Q##&tWmifi&Z. 

cn©[ElSSi:UT, W089/12696TH3ffiK±©^ 
n-^$fflViTV^AJ, ^a-^S:*t^.<rixFKi:J& 

HTD N A <k 0 R N A*i±^$n-5 C 0 » 

3S£ttTV>£ (W089/01050) . LA>Lfc#5, d©^ffi 
TBRNA#'J^5-«l:J:5«?JWBO*Tlt*»a 

JSIS^B^SftfflS «D N A ££f£3 -frSglft SrSgJB b 
Sif^-T^^fe (BIO/TECHNOLOGY vol.6. 1197,1988) 

[0 0 03] 

[«W*»*ftU«t5tT5HS] #?gg)i©BMte, SW 
[0 0 04] 

ftKlEff©gW^KE5iJ (A) ©#«©^mi:UTS« 
50 arl/*?F (B) fc. '>^<i: ! b^©a««7'D-^ 
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7 

V\>*=?Y (B) iS*M»C»Hltt&B2W**T*:/? 
<y-S?l^?F (C) *JBHT, ftM^eE^J 

(A) Cfiji«7 r n-^^U*5 1 H (B) S/W^'J 
^-fXS-S. %<m.7u-7*>?V*=f-Y- (B) £33tt 
ftU ^LfcSgtt^D-y^^W^H (B' ) £8 

^-fT-Si'W^F (C) £?iJJ8U t&Siffliit&g 
ftEfleit 9 S LfcE**** *-*«MI*4J8a 

a* v>wm®m&m*mat% z. t mmtt zmmm 

&*©a3i*y Fte, ttttim*©l(ttRBEai (A) 
©#£©«§£ i b TSgtfrffrr * ± o CKihS n&EW* 
IWftWMfc^n-^jri/^K (B) , gEHtfgtt:/ 
o-^irk^K (B) &ajtt8Kfi*tt&B&ie* 

-rsT^-ry-si'i^^F (o . aiem 
u^7— tf. s^u^FHU^Kfeitfggsftfc* 

[0 0 0 5] #$8HJT«, mfflLfeV^W^KE^tA 

-1fEJSt::.±B&&E^£ii'lB<*1i:£. *%^»c*lt-5 
S««E16E5<1 (A) tt. SMSTfc=SS(Tt><k<, tfcffc 
W«#&tt!lT;&?T'i>, «!&©&£&©-£#"?*? 
Tt>±^. 2j£55WfcH-r5Sfl«I«K©EJ9t4fi$, 4KB 

tO 0 0 6] *»«fc*tt*:/P-:7S*l':i-9 t F 

(B) itt, ft»H»*©g«aKE?!l (A) ©#fc© 

asm t LT^WbTs «fc o tsfhsnfeEJUs *r *a 

att^'o-^i'U^HT** (Hl:fe«fctf®2©B 
MR) . 7u-yx9V*9-* (B) ©5' *«g£3' 

T*g8#£*rts. kt^-jhbhh*. -?-n-?n6~4 

OS^U^F. Jf*Ktt#* 1 0~3 OS^U*? 1 
F©*aat»liSft*. 5' *J8i3' *ffllC&BT-5 
±E7=-;i^K»ra4g|^E5U©SStt-KttK 1 ~ 1 
0 0 0<I. »SL<«1 0~1 0 0<@©7^W5=-HT 
£tltf«fcK ^©^iaiCRNAJtf'J;*?— 1?©7 
>^^n*-^-E?iJ^*-e-5C:i:fc-5Ii6T»5. C 

U:*? HirLTRNAtfD* y— M ©^n^-^-E^J 

-^-ttl£:i;fcRNA3}fJ^7-1f, *^y:'J^f 
:t^F (ATP. CTP, GTP, UTP) SffUBSi* 

n«, :7n -7s 2V*?F ©«««#» DilUMA/fc* 
[0 0 0 7] SfSEWT^-fT-S^l/^F (C) 



(5) #§i!¥4-3 049 0 0 

8 

tt. TD-y^l^^F (B) t'>^< 

gsia-aswicfi, 6~4 o^u^f. $? 

£ F*iR N A#U j* y-W7>3-7 
nq&-^-E5USr^tJ«'S-lCl± < 
F C:/n*-*-E?"J£^-frfcfc©£ffiffl-f-£> r <k*i 
CtiZOtVlXirU*?}* (B) 33,fctf 
(C) li. PJAtfABItt (Applied Biosystems In 
i0 c.) ©DNA-»-fe-»H'1f-3 9 lSl£fflt->Ttf**7 

s^-r FSricfco^frcir*. teicfeuvKFUxxx 

fWRX>F**P7— bf^t^e»<iSltTfciV». !/ 
n-Ts^k^F (B) ©5' *^C«'J>KS£# 
»LT*<ct)Wff*LV». 'J >&S©ttSntt, «ajA.tf 
ATP©#SETT. T^Ujajrl/^yF^—KKJ: 

[0 0 08] *^T?«ffiSn5gtK5XU^7— tftt. 
20 ^U*— t?WS&£#0«KtfU*7-- ifT&tltf. D 
NA#U^9— ifT^oTfe. RNA#'J^7- tfTft 

^Tt>i^. ea*.tf(p 2 9dna#ij^7- esffl^n 

Biol. Chem., 264, 8935, 1989) . ffiCfc. M2DN 
A#V*y— ^» 7CBSDNA^'J^7— tf , T7R 
NA#U*5— tf, T3RNA^»J^7-if, SP6R 
N A# U ^ 5— fcffc tWIfflTlr 

[0 0 0 9] *56?l©S««B6*tai*att. gWSKE 
J(? 9V (A) I'iESS^yn-^i/U^F (B) £A 
-f^'jy-fXSli-, iS^ttyn-y^^i/^F (B) 
SSIttfcU ^^LfcSliK^D-^^^k^^F 

(B' ) S^HiUT. ?y<f?-?-tV* : ?Y (C) 

sfij^u. »ai«»waE50©»ojgufcE?iJs*-r 

H t D«ft«»J«P©SS<PRSE9iJ*«iffl'rs. 
[0 0 10] *5gW©^WSB!tttB&i:bTtt, ^©± 
5«C*ll»»««»tr6ft*. (1) ^a»+©SMS 

ke^j (a) ©#a©^*tUTSiWb-rs«fc5icath 

40 a*lfcEW**T*«itt^D-^jfU'*9 l F (B) 
^ft<tt>K*«tt^D-^3lirU*?F (B) t 

(C) Sffl^T, TE©jSf^ (a) ~ (f) Sff^Ct 
S1$mi:f5.gW^KE?iJ©^ai*ffi. 
tifl! (a) :±E-««*7n-7**M-?F (B) t 
^WSKEJd (A) &0/W^UyH«»AS««. 
Jftf^ (b) : T^-rv-j^l'ji-^F (c) Sglf^ 

(a) T4^b&A-f F©^n-^5Ci7W^F 

(B) t7--)Vtm>. 
50 (c) : JSfe (b) •e±^tfc7x-;i,«jf I ©BJa 
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(6) 

9 

-7* K (B) ©5' imtZ' 

a«a*T. mttjt^u^H (b- > tr*. 

»f£ (d) r^SSStlfc^/^^l/^Kro^T. & 

ft (c) T^LfcStt^i'^F (b* ) zmmt 

T^-f T-2>7W?F (O *3fJSLTttREH£* 

S# (e) -.emtZXD. Sff (d) TTftrtUfciWi* 
•E?flt««r»T. (a) ~ (d) £4>fc<ifcl|s] 

M* (f) (a) ~ (e) £&T> £fiS$tlfc& 

6tE?iJ©£8S£9l5rrs -tick 0&#H#*©£W 

[0 0 11] (2) &#H&*©&W8IIE*!I (A) © 

irzwstf&u-fxzx,*?-* (b> fc, *&<tt, 

»«««^D-^^^*?H (B) iff^WCffittW 

T. TfBO&tf (a) ~ (f) *fr5C tftUatT* 

Hfp (a) :±B«B«^D-^5tjrV*?H (B) t 
^'fv-^i'l'tfH (C) &®/vf7U?Htt*A 

»ff (b) : tfc#tttt*©£«8SE?»J (A) 
(a) ?4Sl/&yW ^'J Hf O^n-^jii'l/*? 
F (B) k7=.-fr&t*. 

(c) :*ff! (b) T*{SL/t7r.-;l^^0ESi 

(b) ©5' *J»t3' 
ajes-a-T. shk^m-^f <b' ) tr«. 

»«£ (d) iBBsnfe^/^ua-^FosttT. » 30 

IP (O ■CSfe*b&Sltt:**H*-3 1 F <B' ) fcSSMi 

(c) «NJIil,TttKE9f««l 

ea-a-s. 

»f£ (e) :<«fcJ:D. SfP (d) TSftb&MNft 
KE?J£fflV>T, (a) ~ (d) £4>fc<£fcl[I] 

»fc (f) :*kfr (a) ~ (e) *«T, £/£Snfc# 

wweaettiHrs. « 

[0 0 12] (3) &#iift*©gM&&E$!l (A) © 

r*il«tt^n-^^b*?K (B) t. 
C<DWWWD-^?WfH (B) £SB#Wlc«*i 

WfcE^jfc^rsT'^rv-^b^F (c> 

T. TE©»fls (a) ~ (e) £fr 5 C&ttHt&T* 
g«&SSE?iJ©lfc£iJ;!j8. 

JSfP (a) :±Ctt«*^D-r3tirV*yH (B) . 
gftgE&EJ*! (A) ^iU^^-f^-Ji^PtfH 
(C) iOA^Uy FS^S-fr*. 50 



#§§¥4-30490 0 

JO 

Jiff? (b) :»fp (a) T&JftUfc/Vf^UyF*®* 
««^D-^irU*?H (B) ©5' 

saiss*. sh***h-*f (B* ) tr*. 

a* (c) isisnfttyji^wi'osffF. ti 

fp (c) TfeSLfc^tt^b^F (B* ) 

*U*?F (C) SWfflbT«KE5»l**i 

Jgf£ (d) :&5tc«fc0. 8tt (c) T?*J«b&*«« 
KEBJSffl^T. Sf£ (a) ~ (c) £4>& < <t: 1 0 

mm?. 

SfP (e) (a) ~ (d) SST, ££Snfc8 

KE?iJ©^liSS5illSTS c fcfcJ: Dttflttftfofttt 

[0013] (4) &#iAn*<Dmmmm&m <a> © 

#«EO«S*tbTaittflrt-««t3CR«-*ftfcE»ft# 
T-Sitmtt^n-T^l^^F (B) t. 
*ia«ttyn-^ d^v*?H (B) tS&tfWlcffiMM 
&EaJ*#-r*75-f V-S^W:*?-)* (C) SJBt* 
T, TIB©jSfP (a) ~ (f) fcfTSUfcSWStra 

it* (a) :±E«M«^n-^JCirU^K (B) . 
fcftftMIBai (A) tOA-f^UyHt*JSa«*. 

(b) :8Mf (a) -C£jftlfcsvf y F*©B 
aUfcMlft^n-^Jtirl/*?]* (B) ©5* 
3' S«?^l/tfH (B' ) if 

5. 

Jiff (c) : 7?<fsr-jJt* VHr*Y (C) 
(b) T±*bfcS*yn-y5tj'U*yH (B* ) i 

JBtf (d) iggtenfc^ysdrba-^FroSFttT. » 

fp (b) ■c^tKbfcistt^i'i/^F (b* ) ssent 

^7-fV-?i7b^F (C) ®?iJfflbTgffiE?iJ<&ii 

liff (e) :i2>BC«tD. JSfP (d) T±£LfcJii|g& 
KE^JSfflV^T, Mf^ (a) ~ (d) 10 

»fp (f) :Jgf£ (a) ~ (e) SiST, 4«$nfcgE 
KE?U©g?8aS£iS]5rf * C t C± DttfflKRf ©SW 

©EKE5iJSttm-r-5. 

[0 0 14] (5) ttera^OfttttftftEH (A) © 
#S©igm<!: LT^«ft:-rs± -5 (C^H-^nfcE^S^ 
Ti>^mVtZfu-^^i7Ut^V (B) £, '>^<£fe 
*MUfc:/D-7**H-*F (B) £aB»»lcffi«M 
»E5!l*Wr<&^7-1 , T-3t^l/*g i F (C) SrfflU 
T, Tffi©JS(P (a) - (g) SfrittftlMBtr* 
SWttKE?iJ©«iffi^. 

5SfP (a) :±eft«tt7t3-7**U:reF <B) £ 
^««SEJiJ (A) t©/W^UvHesE3t5. 
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(7) 
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&fl£ (b) : Zfy-i V-** V*=f-Y (C) £&f£ 
(a) TMl/ftA'f y HfO^D-^Jt? W 
H (B) t7--)Vt^i. 

JifP (c) (b) T£f£ hti7--)Vto*Oim 

ttu--}-%iJV**Y (B) 0 5' ^^3' 5fcig& 

aass-sTStts^^F (b'> trr-5. 

(d) : 18f£ (c) T4f£ LfcSltt* * P:*? F 
(B' ) *»HtU ^U*-Hf«Stt*«f 
'J*?~»i8J:tW'f^-:*irU;!-3 l F (C) Sfijffl 
LT&&E?J£«^-rs. i0 
J*fP (e) :^StcJ;D> (d) T£)5£Lfciti|Sg 
»E5ll*«V>Tli# (a) ~ (d) *>>U<iL*>\m8k 

osr. 

m& (f) :»fl£ (a) ~ (e) £«£T, ^^nfc^i 

JftfP (g) : >W 7'J s> K^^Lfcgi^K^n-^ 
©S«*&a«rr5 CtfcA 0*MM*8*©*»8»E 

[0015] (6) tti»m>fo«ifi9ttKe9i (a) © # 
#«©&* t LTSMKfc-r 5 «t ^ tc&n-s fute are* 
TSitgltt:7o-:7j*^:*^F (B) 4>&<tt> 
OT0Htt7n-:/s*H-?F (B) &flH»»K:ffittft 
n&Wk^K-fv'i ■?-*>7U*3 L V (C) 
T. TfE©&# (a) ~ (g) =£ff5^tS#afrs 

*f£ (a) :±IES®«^D-^5<^l^^F (B) t 
^'fT-J^U^F (C) fc©/W7'Jy F*»& 

(b) : *WM«t»«P©«»«16E3l (A) 30 
(a) 7tfilfcM^'J y K't'O^n-^J' W 

F (B) £7=:-;i^ii:£. 

(c) (b) T±j£b&7=-;t4!5't'©fi£ 
tt^D-^5»^U^F (B) ©5* 5ttS8fc3' *Sg£ 
8*8;* itT. Ktt3>jrl/4^H <B' ) t?Z. 

Witt (d) (c) T^^bfc^tt^i'l'^^F 

(b* ) £*sfcu A'j*-if»gtts=rrs»K# 

U^-ttfc.fclWl'v-^UT^F (C) tfflJB 
LT#KE?!l£ii!gS-*S. 

&f£ (e) :&£tC«fcD. SfP (d) Tfe«lxfc*WWt 40 
KE5USfflV»T. lift (a) ~ (d) £4>fc< tfelEl 
tSDjgf. 

MM* (f) :J9f£ (a) ~ (e) fc«T. £fiS$nfc« 
KE?Jte^Snfc©K^n-^i:©/W^U v F*^ 

JSf£ (g) :/W^'J-y FSr^bfc^iaRKT'n-^ 
©&8S£a!ljrrs c: t lei 0&#K!B*©fl«8KE 

co o 1 6] (7) tt<*tm*0«fttkME9i (a) © 



#S¥4-3 0 4 9 0 0 

-r^aa^yn-^^i/^F (b) t, 
&&Wk7u-zr?L>7V* : ?-Y (b) ta5»»cfi«w 

fcE?'J£Wrs77-1"?-;S£'W:*-^F (C) Sffl^ 
T, TfB©ISft (a) ~ (f) tftszt&ftmt-rz 

jgfls (a) :±E*«*^D-^irl/*?F (B) > 

mej&mmm (a) isi^y^^v-jti/utf h 

(C) tO/VffV v H*»*S*«. 
JSfMb) :8fMa) T&^Lfc/W^U y Ff>©iS 

«*^n-yjt*i/*yF (b> ©5' mats' *sa 
mk*?1'*?]< (b 1 > t-rs. 

(O :Jtf* (b) T^L.fcSatt^i'U^^F 

(b 1 ) zmmth. ^u#-if««&£*-fs&i£# 

U*7— feffc.fctf^-YV-x^W-^F (C) Sfijffl 
1/CtJfflHEJISiWBStt*. 

(d) :&mz£r), 8f£ (c) T*j«Lfc*«« 
■EWSffl^T. Witt (a) ~ (c) S^Ji<tt>l@ 

nosg-r. 

ft£ (e) :8MP (a) ~ (d) S«f. £f££nfc& 
■EWfc«tt3nfc*«/n-7fc©/vr:/«J v F&» 

»ft (f) : /vf7'JyF*H«LfcS«8K7n-:7 
©g^SSSil^rs C <h iCcfc 0«ffK»^©SW)KS6E 

[0 0 17] (8) ^tt<Bf*©gWSKE?d (A) © 

TSEIBtfyD-y^U^F (B) t. '}>ts.<t*> 

^mm^n-^^v^Y (b) tgg^wicfflffiw 

imnttt^-lvfV-JiVVttY (C) Srfflti 
T, TI2©^ (a) ~ (g) SfT3Ct£!|#iafrs 
gW^ffiEJ'Jro^ffl^ft. 

W» (a) ^SEitt^tt^D-^^W^F (B) , 

wmm&m (a) toMMypawB**. 

(b) :&fls (a) T!4*UJt/W^UyF+0» 
S!l/fciS®^n-^^U^F (B) ©5' 3lcSiSt 

3' ^ssaiigs-a-. sw^^w^-^f (b* ) tt 

(c) : V-?i7 U^-?F (C) 

(b) T4«bfclltt^O-^5tj'k*?F (B' ) £ 

(d) : (c) T?4^UfeS!tt5?i'W*5 1 F 

(b- ) ««s£:u ^u*— treistt$^-rs«K* 
u^5-i?*5«t^5-rT-5(^u*g i F (o zmm 

Wift (e) i^SlCiO, Hflt (d) T4^Lrc*iitiS 
KE?J*fflViT. jftf^ (a) - (d) £=b lis] 

IS DMT. 

Jift (f) :Hfls (a) ~ (e) t«T, 4fiiJ$nfc^ 
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(g) i^zrvyVzwi&LTzmmimJn-zr 

[0 0 1 8] *fS9i©±fefli68IS8 (3) ©3#©&© 
\Z. H2t*aW©JI31SffiSCWlC^T. 
^^T, £tT*IE^SiftBJ-rs. W. 0tpA«gS69tS 
K. BttB^tt^n-^pt^u^H, B ' U%mt7 
B-7*9U*9-V* CS^-f^-Sirp^F. D 

[0 0 19] iSff (a) :««lttyn-^5t^I/*yH 
(B) «P©&fflE*iJt«W;KIS (A) «p©&WfiS*iJi:© 

-TV-** (O fttt7d-7*»L':r?F 

(B) IC7X-;WS-e-S (0 2 (a) 0118) . SWSS 

(a) **=s«©«-&ttiDS». 7^*u«a. KJ&sfc 

io5tT?i~6»ii«Hr*ciTr3Hi8"e**. 7**u 
aaiifi*i& o.2-i*6«NaOH*srFf. i~3o 

KsaattWA«o.oi~i«j£<oHc i#«T-p. i~ 

0*j*tUT»*»t«H!ltffa:3Ci'bT#*. 7 
--Mt. m-^<it^a--/^fU^\ t (B) . * 
■fctfc/^-f V-S^U^F (C) C^VsT, -ttl-f 

n. j^©7=-jwwitt* 5 e. as?sn 

&»*K:43V»TfT3. -fiSWCa^WSK (A) t^D 
-^S^W^F (B) . *£OTd-7?9I'4-?P 
(B) t^-fv-jt«rW*?H (C) riftE-itetlftJI 

[0 0 2 0] ftfft (b) : ±g7n-^5?^l/^-5 1 H 

(b) ©5* *sst3' **ssiii!e$-a-sg«fl:7D-y 

*9V**-Y (B* ) tr* (02 (b) MR) . 

(B) ©5* *M£3' *Sg*</W 
y F»«©tt*. T4DNAU#- 
•if, T 7 DN A'J i3—ify (E. coli) DNA'J 

fJ-M, Thermus thermophilus DNA 'J #—£$©» 

5;ii:#T?lr*. £©*§£. ^t»;»A-T^7 
©*, SfcttC-G'<7©*T«!fiE$tx-5i'5(c:7a- 
^S^l^^F&SfrUTfcWi. SJDTS ; E/?i'L' 
tf-FZZ-ft-ZtlA. Ti-fcttC, G©*t-r-5.Ci:T 
s 0 7^-;H,fc*'j # wm 

-22197^&$g:fe,fctf W090/01069lCPBS©#ffi$. 
©*«sfcj: Off 3 *5§WIC*^T, 
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S*M-?K. $f*L,<«l 0~3 OSi'l/^F©* 

s©fc©#«/f!$ns. 

I0 0 2 11 i«!(c) iWSmftt/JJWH 
©#fiT. i&f* (b) TgttfcbfcT'n-?:*^*? 
H (B*) S^HIC. Sftg^D-^jt^UtfK 

(B' ) fc7=:-JH,fc:/?-fT-jst*l/:j-^p (C) 
*f"lfflLT«K#'J*7— fcf (D) £ffl<r»T«K£fi&E 
JCSrff5 (0 2 (c) #J80 . Kftffli. «DA«dNT 
JO P (dATP, dCTP. d GTP, dTTP©4S© 
x^J'Utfjai'U^P) *,fctfDNA#'J;*7~ If 

(^JAtt*29DNA#'J^7-ii. M2DNA#'J^7 
— K. T4DNA#'J^7- if. Thermus aquaticus D 
NAtf'J;*?— fe\ Thermus thermophilus DNAtf'J 

Z? • ^V**?- - rt-ltu-s— (Journal of Molecul 
ar Biology;56, 341-361, 1971.) KiB«S*lTH-5>&fl5 

A©z:g&©8B#£iJ Lfc# 5 7 7< Y-#ft*©*J« 

t. j«5.-ru%>g«ss (a) tmmtzru-zfs^v-t 

(B' ) *£>5ttfrK 7?-fvH**to 

ft (a) fcfcttagSWSfg (A) tmmz7n-7z>7 
Vt^Y (B) ©^MSKtLTfiJfflSn^S. d©- 

j<j h (b> . (o ic-en-?n7 

as^-lctt, SK#'J^7— ifttr. -/a=e-9-\z 
«:i;fcRNA#'J^7- tfSffl^aJli*t-C^a. 
«f^tt. NTP (ATP. CTP, GTP, UTP) © 
4«©>J#3*i'W*5 1 F) *it;RNA#U^7- bf 
(«SJA«, T7 RNA#U*7~ T3RNA3p'J^ 
7— if, SP6RNA*U^7-lf)iS &fflV>TK3i 
tt^;5'U'*5 1 F&^StCLTRNA-&J«Jx^:S?Tt>-a:?> 
Ct»C«t0fTt>na. RNA^'J^7— HRfoom&t 
40 bT. 7Q-75f^V*^F (B) ©fflH8#ti9jIL 
M^RNA«t-&*$na^ ^©RNASgFilttT 
)S»C¥BS$fflViTcDNA*-&^t, C©cDNAlC 

■Jvn-y.vvttY (C) ?£7r:-;p$^j:tiz 

±0»5jgbRNA^'J^7— tSf^ffl S-ftT^fitC R 

N AS^T S ^ t h pitgrfta. 
[0 0 2 2] {Sf^ (d) r&glCiD, ISfP (c) 
f$.L1t®<®»m&m*m»T, ®& (a) ~ (c) 

Wifr (e) :gif^ (a) ~ (d) ©ig*, ^fiEtfc^K 

so ©g^s£ziijrrs. 
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[0 0 2 3] £fc*XH©±E£)HSfi (7) ©3#© 

fs^-t. 

[0 0 2 4] (a) :S8«:?P-7s*l/*?}5 
(B) tp©&fflE?iJifSWISlS (A) *©gME?J£© 

H (C) ^/D-^^l/tf H 
(B) C7=-Jl<att6 (0 3 (a) #JR) . SW&IS 

(A) «tna«0«^ttJDJjft. 7\fr#U«». KfflJIfc 
£*K«k9£ttLT-#ia<bT-&. HD^tt(i{H|^«80~ 
lOS-CTl-Stfl^gf 7**U 
iaSttW^a, 0.2~lISONaOHMT-e. 1~30 

5. waatt«*tfo.oi~ias©Hc iffftTr. i~ 

30»ffl«l/NaOHr«t»ftLTffl«f»*Ct«fe**. 

=.-;w*. »*i/<tt^D— ^i'V'^H (b) , * 
n. g*©7--;vgiRtt£*>fcS-r«fc5t;:. a*sn 

fcB*fc*VJTfx3. -JfiWIwtt^W^K (A) tfu 
—7X9V*9-Y (B) , «J:a^a-^9U4^P 

(B) b.mi-X9V*9-* (O *t*n*w»* 

[0 0 2 5)Sff (b) :±E/n-y5ti'kt5 1 H 
(B) ©5' *3fc*8i:3' **fta9S2r*SH*fc:/n- 
9 (B* ) tt5 (0 3 (b) #JD . & 

^D-^3tjrU*?F (B) ©5' 5tc«t3' 5fcSiaV\ 
-fM»H»*C»*. T4DNAU27 
— tf. T 7 DNA'J#— if, *KSi (E. coli ) DNA 
U 3tf — Thermus thermophilus DNAUjtf— t«P©. 

-^^u^KSKW-UT^wi, asTra-rs^y** 

T 5 X V yftt 0 7=-JH^fc*U =f5C 9 V** F# 

iwao T#g£ns c t £BSih-r t s c 

63-22197#»S*3J:^ TO90/01069 lCBS©^ffiH, & 
»©WC<kDf?'3 #5SWfc4sv»T, t( 

WgERi 7=.-)VtZ>* >) rf* ? W"?- FSWfrtt 6-4 
OSJrl/jfr^F, ffSKttl 0~3 OS^M^F© 

s^©fc©*t^$n-5. 
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[0 0 2 6] (c) :Jgf£ (b) TSiWfcLfc^n 
-7*jrU:tyF (B ' ) SBfflK. Sfctt7n-^5i 
OV^Y (B' ) E7=-/H,fc7*'fT-**l'* 
?F (C) SHffll/T8K#'J^7— tf (D) fcfflUT 

SK^«s«*fr5 (03 (c) . m&m±. m 

^.tfdNTP (d ATP, dCTP, d GTP, d TT 
P©4a©7 : ^v I J#pC^U^-?F) fcitfDNAtf 
■J*7-if (MB*2 9DNA*'J^7-t, M2D 
NA*U*9— K. T4DNA#'J*5-1* Thermus 
JO aquaticus DNA#'J^5— tf. Thermus thermophilus 
DNA#U*5-W©*K£j*tBA©KV»S*) * 
ffl^T. ±ffil!ltt**U*7 6 F£t&S!fcLT#SK*£ 
fTt)-B-^^ttc<fc-3Tff^n-5. ::©;#««, CTAlfv 
■Y — • *y • • /H*Dy- (Journa 

1 of Molecular Bio logy; 56, 341-361, 1971.) ICIBIRS 

DNA©-Sfg©gB#£f«Lfc#e>7'5'rv- 

#fift©-&«*-rr»Tn<j:t«»"c**©T, ass 
mzfttc-ox. ^•rix'bsttse (a) tawMtyn- 

2? 7*9l>*?\ t (B ' ) *#8rr5&gttfcV>. 7*7^ 
T-#fi*tt. *fl9E50i»HaSSWS«r«©T. tt 
WStlte&fP (a) \Zis\1 (A) fcM«K::/ 

(B) ©gM&KiLTfiJfflSn^ 

c©-a©js^*» os-rc: tfccfcDS»©»5e© 

1X9V*?-Y (B) , 7*-fV-J**l«**F (C) 
fc-WHfft7>f 1 7nqE-i'-E5ll. ^nt-^-EJII 

n^-^-fcf6:i;&RNA#u/5-1f*fflv>-5Ci*t 

50 •Cir*. MfK&fm, NTP (ATP, CTP. GT 
P. UTP) ©4S©U#?^^^F) SWRNA' 
#'J^7-"tf (WAtf. T7RNA#U^7- tf. T3 
RNA#'J^7-t. SP6RNA#'J*5— KftO 
SfflV>TKiB«?i'l'^5 1 FSr«FaKL/TRNA-&Scfi 
^Srfr^-arSCdilCADfftons. RNA#U^7- if 
E«©»*tbT. ^D-^^V^F (B) ©ffiffl 
M«WDSLtt^RNA0t6jft*n&tf. C©RNA 
Sr»atUra!<E¥»*Srffl^TcDNAS:'&«l/. e 
©cDNAt7"7-f7-5!?l/*fF (C) $7r:-Jl. 

40 S-&*etKJ:0||OfiLRNA#U>?— tfftfffflS 
■&T7cSlr R N AS-&JS-T4 e t fe olfgTS -5. 

[0 0 2 7] (d) :*HfcJ:0, »fP (c) TT* 
«bfc»«*»EWftffi^T. SfP (a) ~ (c) 

[0 0 2 8] m& (e) :*fli (a) ~ (d) SftT. 
[00 29]8f^(f) : M^Jy POPALftmi 

^K^n-ycgias^aiijrrs. 
50 [0030] g^KK^n-^«, mmmt ummm 
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BffiTc*. m%%>%. &m>R. h*7>. 

^D-^tt^n-yjtjri/^H (B) ©*§ffi8©E?0 

*H"7P (B) *J:tf79-fv-*iH/:**F (O 
T. KlC#fttT^acn&©Jl^V^H©EJ<J©* 

*U*7F (C) #B4>ltbTJ»rt*i«J&*»:^. * 

*tttt. KMttKoen. iw*ctM»fcii«R*n*w 

[0 0 3 1] 

[fglfi©^*] *»WO|fcHJttfcJ:n«, Zfo-fxt 
l/*7 H © 2 t>©*«*S|PW«KI* 7X-;PLT««f!r£ 

©2-3©»se*qi*sn. «titftttMMK«0**M 

n-:/* ? i,*^ H 1 ^*>6a»©«ttE5«**4«S 
&8KE*l£flJfli LTEfcSIM t?Mk?Z> Z. fcfc<fc 

3>lC«fc08#Lfc7n-:/©Jfi|S#£<, S/N (Si = 
4-'J=fS*M-7F 

1 DM ATP 

T4#'J5?4H/4-7F77— tf 
**JnAT^g*100/ili:tT, 37"CT mSWEfcSi* 

*. zc-? ioxuxv z tut?- \**i—vmm%i£ 
». 

0.5M Tris-HCl (pH8.0) 
0.1M MgCl: 

0.1M 2r*)\>ti-7h3i9 J-frttt. 
[0 0 3 3] (##0tJ2) 

(7) fSffimroSg-^'J^J^l/^F® 
(f) ^m©fgx:t'J:f2*l':*7K@ 

(?) T4 DNAU if— if GKi¥85K) . T7 RNA#'J;<7- 
■k ommb . ATP, CTP, GTP. UTP 

[0 0 3 4] (#*0|3) 
WWW**fllT*&»©*y F 

(7) *6S«91©m-*U=f?^W^5 1 F(D 



J* 



*gna!/Noise) ikSliSD$-a-*Ci;*tT#-5. 
[0 0 32] 

SCtlcioT. *S6W©»*£«kD-JP5i«£&©i: 
Tsa<. *58Wtti*iS©**«K:J:-3TlH3tSn-tc 

(##0J1) 

&m*mizv-*=f-Y ©£j£ 

AB IttDNA-»-t-y-'f1f-3 9 lSSffl^T. *FX 
i0 *7 5 ^-Y H*CTTEE50O*U f F «■& 

®) :*4->J ^3(^ 1/4-7 POMKIf^U^-TDH (Th 
ermostable Direct Eaemolysin) itfc?©8 7§gfr£> 
1 0 4#§, fc«ktf 1 0 5#gj5>£ 1 2 6#S©S?U 
4-7 FEJiJ. T 7 7"P^-^-E5IJt«*M*E?iI*W 
T* (E?9ai) . $&. 5' *«fc'J>KS)6^b 

T-5tirV*7F (SfSxtf U =f 2:71/4-7 F 
2? ©) :*4-'J^i'l/4-7F(aT7^D^-^-©E^J 
£}Trs (E9US2) . 

<3>H&lf:/'J4-TDH (Thermostable Direct Haemolys 
in) il£7©9 5#B^£1 1 8§g©EJ0^-T54- 
'J^^l/4-7F^D-y (E?Ug3) . fiL5' 3£ig 
© 'J >KS«" Ptfg^SnT^S. fttttAB I ttv 
-ol7MZ&\,\ 0.2wMX^-;i/THJfibfc. S&t'J 
rf* £ u*?- F©Bft«S«7>^ r:7*-T?55'C-C-^ 
JSLfc. fflStt7 7;i'V->7ifcSFPLCT)S!ffl*7AlrT 
HiSLfc. fcfc£f£l,;fc4-y:fS?l/47Fte&gtc«k 

it 

5 ~ 20 pioles 
"tfiK«fc 10 Ml 
1 ul 

ORPWtD io m& . 

(?) T4 D«AU#— tf (SffifeSS) . T7 RNA#'J*7- 
•t? CSffSS©) . ATP. CTP. GTP, DTP 

(x) SMm©*'J:*s*U*7F:/n-:7<3> 
40 [0 0 3 5] (##034) 

S»gtK£tftffl-r5fc»©7^ F 

(7) ^^lwm-^Urf^^l/^F® 

(-f) SUS091©m^4-'Jrf5tf U4-?F® 

(£) T4 DNA'Jif— tf («#iS§a) . Tth DNA*'J^7 
-if (jmWW , dATP. dCTP , dTTP 

(x) mm \<D*V3*ir U4-7 F ^ n -7(3) 

[0 0 3 6] (Stdfifll) 

(1) 
50 «ff (a) 
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^mc^-tfU^^P^FCDO.lnnioli. TDEg 

u g t sfticio w i © g tr ffl g^is tin a 

66 mM Tris-HCl (pH7.6) 
6.6 nM MgC) 2 

10 mM ^fJJ-XW h-Jk J0 
66 wM ATP 
liff (b) 

-hl2E£»KlO m 1 IC. *= * U rf5i 4? b:*?- F®0. lnmo 1 

sun*., are (a) tmigimmmzzr). mvutLitfs 

*flt (O 

*tC. T4 DNA'J#~£ UMfc Ofc#$5SD sjDA3rc-c 

«ff (d) 20 
±EK**t*40/tl. T7 RNA#'J*7— t?El£;&50tf 
I, *±ff!7 HM*>J*?~ K lOmffiSJniA, «fp 
(c) Tmuum*iJ:f*?l'*?Ptll&£l' 
T. 37tT?30»llWi«r*!:ifcJ:D*«SA:*«||t 

T7 mtt#u^9— eas* 

80 mM Tris-HCI (pH8.0) 
10 mM ^HF-* 
4 m 7,^)^5. z/> 

8 mM MgCli 30 

50 mM NaCl 

160 jtg/ml BSA 

0.02 * HJ F> X-100 

2 mM ATP, GTP, UTP 

2 mM "P-dCTP 

®f£ (e) 

□ >ISGeneSceen plus (DuPonttt§S) C7DyM/ft, 
(New AIP EX. *±3*I3D -80 tTl 40 

fc. 

[0 0 3 7] GIBKfl2) 

(2) 
««! (a) 

##W1 ©»-*>) =f**P:^F©0.1ninol iS-* 
'JrJS^l/^F© O.lnmoltSlOtf l©'J^— tffflS 50 



#^¥4-3 04 9 0 0 

Hfl! (b) 

±ER**K, TMfflt»*t;y>J*C!)*««#*»S» 
Si. «*HI»Lfcy/AttBltfg*aA»-3-»J=r*ir 
U**K fc7=-/HS*. T4 DNAUif— tn*tt OR 

#&K) &lnK.37 , CTi^ms«:$-&-5c:tJcJ:0. M 
-*>J * U^"^ F©5' *J»i3' *^£3if££ltfc. 

(O 

±.IBSJSatlO/tlC*40/il, T7 RNAtfU;*?— KEJfciK 
50/il. i5«fctfT7 RNA#'J*7— If lO^&SftlX.. »fp 

(b) rattUfcHttityrfs^w^FSttiitt 
t, 37tTr3o»iBi«a-r*ctc±o*«E«ssa6u 
&. 

(d) 

■€•©«. 7#n--;*yjbT««*»u flKfefciD^f 
n >ggGeneSceen plus (DuPontttSi) C:/n«/Fb&. 

(New AIP RX, t±WH) -80tTlg 

«aaes*&. y//4«*;iio*.&ss*T 

ft. 

[0 0 3 8] <»M3) 

##«2©* 5 'F*fflnfcsw«EK©iis, &m#& 

(3) 
m (a) . 

##0J 1 ©JB-tf-'J * W*? FCDO. lnmOl tgi"* 
Urf^^W^F© O.lnmoliS. TDHgttJB&K^U 

as»«»bfcyyA««itfgi 

#l£10tf 1©U 3ff-1ffflElS»fclPAfc. 94tC2»IB« 
oft&50"CI;:5#ra#fflU 7^-;^tL ttJBil/ 
T, yyA8K£S£L&V>EJ^£fflj&L,fc. 
»ff (b) 

T4 DNA'Jtf— K 1*& (*#»«) SiaA37-C-C 
®re (c) 

±fEK£i£lOtf ll;:;K40tf l. TES^I8t50ul. *<ti^T 

7 RNA#y*7-ifiom&sfti*., sf^ (b) -cajgu 

SSL&. 
(d) 

7^n-^y;PTeSt»»b. «tfefcj:0^-f 
o>^GeneSceen plus (DuPontttS) IC^n-yFbfe. 

(New AIF RX, S±^SX3S) S^g^iir, -SO'CTIS 
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$&V>E£»TniiS!#?©RNA©£«tt#en&;&»t> 
[0 0 3 9] 0BSM4) 
(4) 

m (a) 

©^-^■•Jrf?^k^-5 1 Fa)0.1nmolt, TDES 
fc. 94 < ClC2^P B 1ftt>&^50'ClC5^ra«aU. 7--J1/ 
(b) 

*t. T4 dnau#— tf una omviw zmz.3vc? 
m (o 

±EEfci£LO it I tc. Jg-* U ? W*?- POO. lDmol 

«C*40/il. TEEJS8B0uU ^J:^ RNA#'J^7 
-if 10mft£2m;L, (b) Ta»L&»«*U^ 
S^Va-^FSfiSIiiLT, 3rCT30»|BJ«ffl1-*ilt 
E£D4NBE£€ftifiLfc. 
»fl£ (d) 

7#n-xy*T«*u*»u «ttK±o^ 

n>8SGeneSceen plus (DuPontffiS) tZZfay Pbifc. 

(New AIF RX, «±3HftXM) **t**, -80"CTlg 
«®*a*fc. *Ott*. y/A&KSJuAfcE&a&cT 

$&V>EJfc«Ttt»^?®RNA©£jifctt*5nfc5&»o 
&. 

[0 0 4 0] QMIMS) 
*#*3©*y P£fflV>fc&«&&©lfi|g> 

(1) 
»fc (a) . 

#%0J 1 ©SB-* U if* £ H<DO. lniol TDES 

^^'jtosiap^i «#««b&yy 

A*«ljtgtft*fclO/tlOU5lf— tf«E««lcaiA 
&. 9«;»C2»W«o&«5<rce5^|«fl»U 7z:-;U 
Stffc. »BStLT, y/A*W*iI£b&^Efc«ft 

66 mil Tris-HCl (pH7.6) 

6.6 mil MgCh 

10 mM S^JfrXW r— 

66/xM ATP 

®ft (b) 



(12) &BI¥4-3 0 4 9 0 0 
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_LEE£il£l0tf 1 C. »-*U I* 9 V*=f- PQO. lnnol 
ilf£ (a) &n*eftftCJ:0. 8*WfcU&5B 
-*U £ P<Dir7n-;u$-Brfc. 

m (c> 

T4 DNA'Jtf— tf OK#85K) £iJ0;L3rc-r 

(MP <d) 

±EEJ&*fc#40jil, T7 RNA#U^5— i?ES5«50M 
10 K *5«ktfT7 UtA#y*? — t? 10*ttft*l*.. 

(b) TraiiLfcilttfryrfS^l^yHtHfflfcb 
T, 37t-C30»M««T*;ifcCJ:DJi*E****l/ 
fc. 

T7 RHA#»J^7— tfEJSSS 
80 mM Tris-HCl (pH8.0) 
10 mM U-f h— JV 

4 mM X^;P35^> 
8 mM MgCh 
50 mM NaCl 
^ 160 itg/ml BSA 

0.02 X MJh>I-100 
2 mM ATP, GTP, UTP, CTP 

m» (e) 

n>$GeneSceen plus (DuPontftS?) \Z~7UyhV1t. 
1-4 D>&£6XSSC, 5X5*— >A— Hfc lmM EDTA 
. lOtfg 0*l»LfcU-y«r?DNA (¥^500 fflS) & 

^tr«ioo /ii«t>T, 60U mm> yi//w7'j^x 

Lfc«, ±EiStcHJS«»Jlt?iSJSbfc*'J^i'^5 1 
&. eox:<06xssct»w-fn>Bit+»ft#L&«. & 

jgaiirfc. XSS7^;l/A (New A1P RX, g±a?J!l3S) 

-80t:Tig«^a-&fc. *©*§&. yy 

AMtelllA.&EJ&ft'eH:. Sf»^©RNA*t-&l«anT 

v»fc#. yy£*«***fcv>E*irett»#*©iuiA 

©^5Rtt*Sftfc*>c>fc. 
[0 0 4 1] GfdfittS) 

(2) 
40 ftf^ (a) 

##«1 ©^-^Urf^^U^PQO. lnnol tjg-* 
'J 3* 0 Vtt P® 0. lnmol iS10« 1 © 'J tffflE 
jCfStClDAfc. 94T:K: 2»IB«-3fc«50 , CK5»IB«fi 

JftfP (b) 

Si. p$^«HUfcyyA«Ki Mg *jba. s-*u^ 

5t^U*?H®t7=-;PS«. T4 DNA'J ii—M 1M& 
(JK»I6S) *lBA37T:Tll»l«E«:a**CiK± 
50 0> JB-^U^i'l/^fHOS'stEiltS'StESIftailS 
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ttfc. SHHfcLT. y/A&BS£il£Lfc^Etf;il££ffl 
»Lfc. 

m (o 

±ES*:«riOal C#40/zl . T7 RNAtf'J *=7— tTSlfc 
K50jil . isitfrc RNA#'J^5-tf 10 JHfcMnA. 
»fP (b) TMSl/fcSR^yrJJ^l^yFftllfflt 
l/T. 37t;-p30»r B iffis-rsc:ticj;Diii|iS^:£^ffi 
bit. 

Jtfli (d) 

*-©&, Ttfn-xy^TMtflBMBU a*lCj;D^-f 
n>KGeneSceen plus (DuPontttSJ) K^DjUfc. 
±'fn>KS6 XSSC . 5 Xx->A-hJK. lull EDT 

a . iowg oimbit-v-'rmT-mk wssoo $g) & 

atffclOO tfltT, 60*0, 1 B^Ilfl, XWWX'jy-f 
Xim ±EIS!cHJfi0iJlTPISL'fc^U^i'>^ 

^FT'D-y eoxrciaM. /vf^uy-rx 

Lfc. 60t©6XSSC*T:Mn 

Xi^7/;PA (New AIF RX, S±?*I 
H) -80 tflMIStfc, *©» 

?©RNA (D-Sffitfrbftftfrralt. 
[0 0 4 2] (HJS0II7) 

(3) 
*# (a) 

t**m ©S§-* U =f s £ U:*? F®0. lnmol t^r.* 
'J^^W^H© 0.1nmoli£\ TDH gttffi&b^U 
*©J§S8#*>S#*. fiMtf3KUfcy/A&iSl yg 

t^icioui ©uar— ferfflSJSffiicjDAfc. 94*01^2^ 
H»o&a5o , ciw5 #m#au 7^-Jus-a-fc. 

(b) 

T4 DHA'Jtf— BUMfc (JK#ftfi) SJDA3rCT? 
lBIBIEJSStt. ^-^'J^i?^^5 1 H©5 , ^ffi^:3 , 
*®£3*££ii:fc. 
Jiff (O 

±E5J68aa0ulfc:#40tfl, TfBEfSjK50yl. *«kW 
7 RNAJp'J^7-ifl0 $ft£lflJ;L, JSff (b) T&ifgL 

ISLfco 

(d) 

n >HGeneSceen plus (DuPontttffi) icXayhLfc. 
±4 D>&£6XSSC, 5Xr->A- ht&, IbM EDTA. 
lOxtgOit^UfciJ-yiS^DNA (¥^500ffiS) £^tlS8tl 
OOtfl^T, 60-C, 1P#|BJ. r/WW^Uy-fXUfc 

n-x *ida. 6o*CTi^ra. /vrxyy-rxufc. 



(13) &SPF4-3 04 9 0 0 
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■St. X87 4JU» (New AIF RX. *±*XX8) 

-801CTia««3tS*fc. $V2» 

yyx»ttB***fti»Ejs*^tt*$H t ©niA© 

(0 0 4 3] (*5Sfi9|8) 
##«3©*y hftJfl<r»fcS»8«©iMB. ttffl^tt 

(4) 
m (a) 

i0 0#W1©SI— * x )zlX>; ^?H<D0. lnmol i, TDBg 

*©«*»#* ea*. »»««b&yy 

ASE»ltfgt**fclO/BlOUj!f— e«g««ClniL 
fc. 94'CC2»K«ofcg50 , ClC5»|BJ«Sb, 7=- 

*fBatUT. y/A«&sig£L&v>Ej£?£ 

SfflSbfc. 
»ft» (b) 

JfcC T4 mVX-U OK$»S) *1DA.37T:"C 

» JSfP (O 

±EfiJ6*10 u 1 (C. 'J :* * * U*^ F<2>0. lnmol 

tln>t. (a) tH«©SfPC±r). fWWtL&JB 

fc#40/tl. TESl&KBOiiU *J:tfT7 RNA#'J*7- 
■K lOJUtttln*, Jgff (b) TJM»l,fcllM**y=f* 

^v*?K*i«iUT. 37t:T3o»m«m-rs^tc 
m (d) 

*©*. 7^n-xyju-cmMfti(ib« s^tcio^-f 

30 D>KGeneSceen plus (DnPontftfi) C^D«;hb&. 
n>KS6xSSC. 5xy->A-h}K, ImM EDTA. 
lOygW^LfctJ-y^TDNA (¥^500ffiS) ^tr«l 

oomi+t. 60TC. mm, yuAf^uy-fxtfe 
n-^Q&jnx. 60-c-emm /w^'jy-rxbfc. 

X^7-f;PA (New AIF RX, S±¥^lH) 

»a*. -80-ct 1 s**3ta*fc. y/A 
SK&joA&KfSsrctt, jS^oRNA^jsanrvi 

yyASK*^*JS:V>SJS}KT?eS5«-?-©RNA© 
(0 0 4 4] (HJSW9) 
m (a) 

^#051©^— ^-'J^7i'l'*g 1 H®0.1nmol t. TDH 

att»«eyj ss^MSbfcy 

/AMI Mgt^lOMl ©U#— KJBE*«C1D*. 
fc. 94t:tC2»m«t3fcft, 50*CC5^K«fflL, 7^ 

50 ffiSJBSUfc. 
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26 



Tris-HCl (Ph7.6) 
MgCh 

AT? 



66 mM 
6.6 mM 
10 mM 
66 MM 
»ff (b) 

±EK«K10mI t, *-*U=fJC*W*?F0O.lDBO 
9k» (a) tH«©»ffrc±D, HMftfcbfc 
SB— *U =f 3 * I/**- F<Dfc7=->HS*fc. 
Sflz (c) 

T4 DNA "Jtf—fe l»tt (£#&K) ft**., 3TC 

3'5fcffl£8teSii&. 
(d) 

±EEJS«fc:*40/il , Tth DNA tfU £5^50 
Ml , *,ttfrth DNA#U*5— tf 4 jftff 
(c) T?5t»Ufcl|ltt*U^^l/^HftlHatL 
T, 75 < C^60^Wftfi-r^^tlC < kDi|il@SJSS^ifiU 

Tth DNA tf'J*9— KE*H 



□ >K GeneScreenplus (DuPontttK) \z7n*/hL 
ft. :Mn>flt*+*M*»l/&«. ft»S-&, X«:7w 
(New A1F RX, S±?SEX£) *e#<£-B\ -80 <C 

Tig£S#stffc. -tan*, yy/4W*jD*fcK 

10 [0 0 4 5] E^iJ#^: 1 
E^iOfi$ : 1 1 3 



67 nM 
16.6mM 
6.7idM 
2 mM 
2 mM 
m (e) 



Tris-HCl (pH8.8) 
(NHO2SO4 
MgCh 

dATP, dGTP, dTTP 
32 P-dCTP 



E^JO#® 

#f8£*f E-^ : promoter 

: 22. . 38 
1Wfttfe«L&*a : S 
i» : T 7 7n*-*HE^i*WWfcEJy 

SFfiEttB:L.18 

tt©4*ft : mfttf^U^TDHdhernostable Direct Haem 

olysin)afi?0105»B*6126»BOE5B 

#£&g:92..113 

tt©4*» :BKft^U*TDH(Thermostablc Direct Haem 
olys in)»e? ®87»B» S104#§ * HEM 



GATGAGATAT TGTTTGTTGT TCAAATCTCC CTATAGTGAG TCGTATTAAA ACTATTCTAT 60 
AGTGTCACCT AAATGATCCA CTAGTTCTAG AGCGGTTTCC TGCCCCCGGT TCT 113 

3ttKE*l0fHt 



[0 0 4 6] 

E?»J<Z>fi2 : 1 7 



«DNA 



E^J 

TAATACGACT CACTATA 
[0 0 4 7] EHK5: 3 
MF\(D&°Z : 2 5 
E^i<7)^ : &® 



CCCCGGTTCT GATGAGATAT TGTTT 

[Hi] »-*U^{rU*?H C/n-^JUrl/**- 
[02] *»?8©Ha*«SCWlC«bfcH-C*5. 



*JIR£gTfB-^ : promoter 
#*EttB:1..17 



17 

*#ftttB:L.25 

40 «©1MS:»|ftK^U*TDH(Thermostable Direct Haem 
olysin)®g^<D95§a^6118#gcDE^J<hffl^M^E 



25 

[03] *asMojHa*«a;»fc*u&HT*<5. 

[04] »J8«l-8lC*^T^*Sn&RNA0!)ttaj 
[0 5] *JS«9K:*^T*iacan&DNAO«Mfl«>IS 

50 jR&sr. 
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monism 

0 2*. Attg?M8&, BliSf§-:t>J=fJ?^:txF 
(T'D-y^k^F) , B' liSBWkt&^-^-U 

anfc^/jtj'i/^Htisr. 03*. Aiituw 

F) . B* ttHttftUfcJB-*Urf5t^U*^F, Ct± 
JB-^U^^^^F O^-fV-S^l/tf^F) . 



(15) &B8¥4-3 04 9 0 0 

Dtt«S#U^7— tf, Ett*U F7D- 
04*, 1, 2, 3, 4. 5. 6. 7. 814 

^■n^n^jgesi i . 2, 3, 4, 5, 6. 7, 8©*s$ 

U^F (B;ll 3me r) ©ffigS^r. 0 

a*t>fc»&s*-r. 05*. ioi/->tt£jsat*fc 



[02] 



0 • 




TDHEfl 



TDIIR J'l 











7 > * T 7 70^-5- 






[03] 




(a) 




(b) 



(g) 





j I 




JL!_ > 
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(16) 
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34] 



[05] 



8 



- + 



- + 



- ± - ± '- ± — 

TT'- \ i 



- + - ± =. ±. 

u i J 



I 



&3 



P 
ft 
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